Reports of the prenatal detection of fetal neuroblastoma have increased over the past several years. Sonography has played a significant role in the early detection of these masses and has helped in preparing for the postnatal management of these neonates. In fact, early sonographic detection of adrenal neuroblastoma, in conjunction with early postnatal surgical intervention, has helped improve the prognosis of infants born with these suprarenal masses. Reported here is a case of fetal adrenal neuroblastoma diagnosed prenatally with conventional gray-scale and color Doppler imaging. FIG. 9. Contrast computed tomography scan demonstrating a left paraspinous suprarenal mass (arrow). Linear and rounded areas of increased density most likely represent contrast within vascular structures suggesting a solid mass. L = liver; S = spleen.
A woman presented to the sonography department for routine obstetric sonography at 21 weeks of gestation. Fetal biometric parameters were consistent with the stated gestational age of 18 weeks. There was a normal amount of amniotic fluid; cardiac activity was seen and was within normal range. Anatomic survey demonstrated normal fetal anatomy with the exception of a 2.2 × 1.8 × 2.1 cm solid, echogenic mass located above the left kidney ( Figs. 1, 2) . The left kidney itself appeared anatomically normal, as did the contralateral kidney ( Fig.  3 ). The urinary bladder was identified and appeared normal. Color Doppler imaging (CDI) revealed the presence of normal perfusional patterns throughout both main renal arteries into the kidneys ( Fig. 4 ). The abdominal aorta was widely patent but slightly displaced to the right side by the left suprarenal mass, and a defect in the color column was present consistent with "mass effect" (Fig. 5) . A diagnosis was made of an adrenal mass consistent with a neuroblastoma. Differential diagnoses included hemorrhagic adrenal cyst and subdiaphragmatic pulmonary sequestration.
The patient returned for follow-up sonography at 34 gestational weeks. At that time, an echogenic, solid-appearing left suprarenal mass was again identified, which had increased in size to 3.1 × 3.2 × 2.9 cm ( Fig. 6 ). It appeared to displace the left kidney inferiorly. Adjacent to the mass, a rind of hypoechoic tissue was noted, which was thought to possibly represent a normal adrenal gland ( Fig. 7) . CDI again demonstrated normal hemodynamics through both renal arteries and several small areas of low-velocity flow within the mass itself ( Fig. 8 ).
Because of the increase in the dimensions of the mass and the presence of small, internal vascular structures, adrenal hemorrhagic cyst was eliminated as a differential diagnosis, and a final prenatal diagnosis of adrenal neuroblastoma was made.
The patient delivered a normal infant with normal Apgar scores. Computed tomography demon- (Fig. 9 ). The left adrenal gland was not visualized. Postnatal sonography demonstrated bilateral normal kidneys, with no intrinsic mass lesions identified. In the left paraspinous region, a solid mass measuring 3 × 4 × 2.5 cm was identified, which demonstrated the presence of internal flow with CDI, indicating that it was a solid mass lesion rather than a hematoma or hemorrhagic cyst. The final radiologic diagnosis was left adrenal neuroblastoma.
Discussion
Traditionally, neuroblastoma has been considered a tumor of infancy, with more than half of the reported cases appearing within the first year of life. 1, 2 The prognosis for infants diagnosed with this common adrenal tumor of childhood has been unpredictable due in large part to the advanced stage of the disease upon initial diagnosis. 3, 4 Since the advent of routine sonographic examination of obstet- ric patients, however, diagnosis of this entity is occurring sooner in the perinatal period, many times prenatally. A search of the medical literature reveals that more than 55 cases of adrenal blastoma have been detected and diagnosed in utero since 1999. 5 Diagnosis of neuroblastoma in the fetal period has permitted clinicians to prospectively study the natural history of this disease and compare outcomes based on surgical and nonsurgical intervention. 6 As Ho et al 7 reported in 1993, prenatal sonographic detection of adrenal neuroblastoma permitted early postnatal surgical intervention, which was curative in all 11 infants followed in their study.
The sonographic appearance of a fetal adrenal neuroblastoma is varied and may appear completely solid, complex, or even purely cystic. 8 Al-though it is considered the most common "solid" type of tumor in children, a review of the sonographic findings in the medical literature demonstrates that many of these masses, in fact, have a purely cystic or complex cystic/solid appearance in the fetus. 1, 7, 9 This case study demonstrates that the addition of CDI can improve the accuracy of prenatal diagnosis by detecting hemodynamic activity within a suprarenal mass, a finding that is absent in nonperfused internal thrombus in a hemorrhagic cyst or adrenal hematoma.
